In an earlier, rather extensive, publication in this journal on the "Functional Pathology of Hyperparathyroidism " (1) no mention was made of magnesium metabolism. Data have now been collected permitting a contribution to this phase of the subject. The methods of study were the same as described in the previous paper (1). Magnesium determinations were made by the procedure outlined by Briggs (2).
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The pharmacological relationship of calcium and magnesium ions and therefore the necessity for optimum concentrations of both in body fluids suggest a close association of the mechanisms regulating their level in the blood. The fact that magnesium phosphate has solubility properties similar to calcium phosphate and the fairly constant amount of magnesium in bone hint at a specific biological relationship of their compounds.
It would seem that the parathyroid hormone might have at least an indirect influence on magnesium metabolism. The immediate effect of parathyroid hormone on serum magnesium has been studied in dogs by Scholtz (3) and by Greenburg and Mackey (4) . Their investigations showed a slight increase in serum magnesium occurring early and before the rise in calcium. By the time calcium had reached maximum values the serum magnesium had fallen towards normal. Our experiments indicated that more prolonged administration of parathormone to dogs resulted in no striking alterations in serum magnesium (Table I) . This was also true with rabbits in which parathormone is not very effective in raising the serum calcium. In hyperparathyroidism one finds evidence indicating more clearly that the parathyroid glands have no direct influence on the level of magnesium in the blood. This is illustrated in the studies of a typical case which will later be reported in detail by Olch. The data are recorded in Table III. Case 26253. This patient, a woman forty years old, had always considered herself healthy. She was raised in the city. Her food habits appeared to have been quite normal. Diphtheria in childhood was the only serious infectious disease she remembered. She was married when seventeen years old. Her only pregnancy was at eighteen years and was apparently quite normal and was followed by an uneventful puerperium. About this time dental caries began to develop and careful cooperation with her dentist failed to save her teeth. Fillings continued to fall out and caries advanced until finally all her teeth were removed. Her weight was continuously around 125 pounds until her hospitalization.
Six years before admission the patient fell on the floor from the level of a bed and broke a clavicle. Three years later she fell on the ice and broke her left humerus. Two years before admission she developed dull pain above her Table IV . Period 9, the first included in this table, was preceded by eight similar periods in which only the calcium and phosphorus were determined. As in period 9, they showed the typical negative balance of these elements. A definite tendency to lose magnesium in hyperparathyroidism is indicated by the data in this table. A significant relationship to the hyperparathyroid state is emphasized by the change in the magnesium balance which followed the extirpation of a parathyroid adenoma. As the patient was transformed to relative hypoparathyroidism and the serum calcium fell to below normal, the loss of magnesium shifted to a distinctly positive balance. Magnesium was retained as large amounts of calcium and phosphorus were stored. One year after operation the patient was studied for one period on the same diet she was following at home. This contained large amounts of magnesium, calcium and phosphorus, chiefly from milk. The retention of the three elements was still quite marked.
These modifications of magnesium excretion may be secondary to an effect of the parathyroid hormone on calcium or phosphorus of bone. It is interesting to compare the ratios of the balances of magnesium, calcium and phosphorus with the proportions of these substances in bone. Considering calcium as 100, one may calculate the proportions shown in Table V . It is apparent that a loss of calcium is accompanied by a loss of magnesium and phosphate and that a retention of calcium is accompanied by a retention of the other two elements as might be expected from the storing of magnesium 'but no change in the level in the serum. In these observations the mobilization of calcium and phosphorus was quite typical. The excessive phosphorus excretion was greater than could be accounted for by calcium phosphate liberated and the magnitude of the increased protein metabolism. This surplus phosphorus was more than enough to explain the magnesium loss as magnesium phosphate released from the body. In the recovery period the retention of phosphorus could reasonably be accounted for by magnesium phosphate, calcium phosphates, and protein restored.
The negative nitrogen and sulphur balance caused by parathormone may be related to the local inflammatory and slight general febrile reactions caused by the material injected rather than any specific effect of the hormone itself. In the hyperparathyroid state there is a negative magnesium balance. Individuals reverting from hyperparathyroidism to normal or the hypoparathyroid state store magnesium. Little evidence was obtained indicating the parathyroid glands have any direct effect on the level of magnesium in the blood. The influence of the parathyroid hormone on magnesium metabolism may be secondary to its action on calcium or phosphorus.
